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(54) ASSISTING A PERSON TO CONSUME FOOD

(57) Presented are concepts for assisting a person
to consume food from an item of tableware. One such
concept comprises a system comprising an asymmetry
detection arrangement adapted to detect an asymmetry

in an arrangement of food on the item of tableware. A
tableware adjustment arrangement of the system is then
adapted to move the food, preferably the item of table-
ware, in response to an asymmetry being detected.
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Description

FIELD OF THE INVENTION

[0001] This invention relates to the field of food con-
sumption and more particularly to assisting a person to
consume food from an item of tableware (such as a plate,
bowl, dish or saucer for example).

BACKGROUND OF THE INVENTION

[0002] Some individuals may require help or assist-
ance in order to consume food using conventional table-
ware such a plates, bowl, dishes and the like. For exam-
ple, persons with a disability or brain injury may find it
difficult to consume food from a plate.
[0003] In particular, a brain injury, such as stroke, often
causes a loss of conscious visual experience. An esti-
mated 45% of stroke survivors have a loss of functional
vision to one hemi-field, and this is commonly referred
to as hemi-neglect.
[0004] By way of example, a person with hemi-neglect
in the left visual field (e.g. as a result of suffering a right
hemisphere stroke) may only perceive the right half of
an object. This may result in the person only eating food
on the right side of the plate, and thus leaving food on
the left side of the plate (e.g. because they are simply
not aware of the left side of the plate). To address this
issue, it is known for a caregiver to help such a person
to consume food by manually feeding food to the person.
This has the drawback of requiring the person to rely on
the presence and manual assistance of another individ-
ual (such as a family member, caregiver or medical pro-
fessional for example).
[0005] Also, persons with such visual field deficits usu-
ally show some spontaneous recovery, thus indicating
remaining neural plasticity. Spontaneous recovery is,
however, typically only partial and can take years. Re-
habilitation training with exercises to attend to the non-
functional visual field has proven to be one of the most
robust recovery methods. Such training, for example, in-
volves a caregiver placing arrows on the surface sur-
rounding a plate of food so as to indicate the presence
of food at various locations on the plate. Again, this has
the drawback of requiring the presence and manual as-
sistance of another individual.
[0006] Thus, there remains a need for an efficient
and/or effective approach to assisting a person to con-
sume food from an item of tableware.

SUMMARY OF THE INVENTION

[0007] The invention aims to at least partly fulfil the
aforementioned needs. To this end, the invention pro-
vides systems, devices and methods as defined in the
independent claims. The dependent claims provide ad-
vantageous embodiments.
[0008] There is provided a system for assisting a per-

son (a user, a subject) to consume food from an item
oftableware. The system comprises an asymmetry de-
tection arrangement adapted to detect an asymmetry in
an arrangement of food on the item of tableware. The
system also comprises a tableware adjustment arrange-
ment adapted to move the item of tableware in response
to an asymmetry being detected.
[0009] Proposed is a concept of detecting when food
has been left (e.g. un-eaten) on a portion of a tableware
item (such as plate, dish, bowl or the like) and then au-
tomatically moving the tableware item, so that the portion
comprising the food may be perceived by the person for
example. Unlike conventional approaches to assisting a
person, proposed embodiments may facilitate automat-
ed and dynamic movement of tableware so that uneaten
food can be brought to the attention of a person (e.g. by
being moved into a functional visual field of the person),
thereby avoiding the need of manual assistance from an-
other individual (such as a carer). This approach can help
to ensure that un-eaten food is seen by a person. It may
also be implemented in conjunction with conventional ta-
bleware (for example, as an automated turntable or lazy
susan) and operate automatically without requiring user
input. A concept is thus proposed which can be used in
many varying eating environments without requiring as-
sistance or intervention by a carer, family member or
medical professional for example. Embodiments may
therefore promote improved independence for disabled
persons.
[0010] Thus, there is proposed approach to assisting
a disabled person (such a person with a brain injury) to
consume food from a plate which can be automated. Em-
bodiments may therefore be of particular benefit to pa-
tient care applications, physical rehabilitation applica-
tions, therapeutic applications, nursing homes, hospitals,
rehabilitation centres, and home care applications. Some
embodiments may be of particular relevance to stroke
rehabilitation applications, wherein a person may suffer
from hemi-neglect.
[0011] In particular, embodiments may be used in re-
lation to a stroke patient (as the person) with hemi-neglect
in one side of his/her visual field. Such embodiments may
detect an asymmetry in an arrangement of food on the
person’s plate and then, in response to detecting such
an asymmetry, cause the plate to be rotated so as to
move uneaten food into the person’s functioning visual
field.
[0012] Furthermore, embodiments may take account
of a person’s field of view by moving the plate based on
the person’s field of view. By way of example, an embod-
iment may determine that a person suffers from hemi-
neglect in a right side of his/her visual field (e.g. via an
instruction or input signal provided via a user input inter-
face, or via a field of view detection arrangement). Based
on this determination, the tableware adjustment arrange-
ment may be controlled so that it moves the plate from
left to right so as to move neglected food on the left side
of the plate (i.e. in the left-hand side of the person’s field
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of view) to the functioning right-hand side of the person’s
field of view. Similarly, another embodiment may deter-
mine that a person suffers from neglect in an upper part
of his/her visual field (e.g. via detecting an asymmetry in
food on the plate from top to bottom as viewed by the
person) and then, based on this determination, the ta-
bleware adjustment arrangement may be controlled so
that it moves the plate from top to bottom of the person’s
field of view (e.g. towards the person) so as to move
neglected food on the top portion of the plate (i.e. in the
upper portion of the person’s field of view) to the func-
tioning lower portion of the person’s field of view. Thus,
it will be understood that there may be provided a concept
of moving an item of tableware based on a field of view
of a person.
[0013] Also, for training and/or therapeutic goals, em-
bodiments may be repeatedly implemented so that the
person becomes repeatedly aware of the uneaten food.
After repeated exposure to the previously unperceived
part of the plate, the person’s brain may learn to perceive
the hidden/non-functioning side of the visual field for ex-
ample. Such embodiments may support person rehabil-
itation. Improved assistance and rehabilitation may
therefore be provided by proposed concepts.
[0014] The tableware adjustment arrangement may be
adapted to rotate the item of tableware in response to an
asymmetry being detected. For instance, the tableware
adjustment arrangement may be adapted to rotate the
item of tableware by an angle of 180° in response to an
asymmetry being detected. Thus, if used in conjunction
with a stroke patient with hemi-neglect in one side of
his/her visual field, a side of the plate retaining un-eaten
food (and thus presumed to be in the non-function side
of the visual field) may be automatically moved to the
functional side of the person’s visual field. Such a table-
ware adjustment arrangement may, for example, be im-
plemented in a relatively simple manner as a controllable
turntable, or lazy susan, upon which the item of tableware
is supported. Embodiments may therefore be implement-
ed using simple and cheap components.
[0015] The tableware adjustment arrangement may be
adapted to rotate the item of tableware at an angular
speed of rotation which facilitates gradual awareness of
the food by the person. For example, the angular speed
of rotation may be less than 2π radians per minute (i.e.
at a speed less than one rotation per minute). In some
embodiments, the angular speed of rotation is less than
π radians per minute (i.e. at a speed less than half of a
rotation per minute). Rotation of the item of tableware
may therefore be controlled to be undertaken in a slow
and controlled manner. By rotating the plate in a slow
and gentle way, awareness of the uneaten food may be
facilitated without startling or surprising the person, and
the person’s brain may make new neuronal pathways
through new synaptic connections between neurons. Al-
so, slow and gentle rotation may prevent food from falling
from the item of tableware.
[0016] In some embodiments, the system may further

comprise an output interface adapted to output a sensory
signal in response to an asymmetry being detected, pref-
erably wherein the sensory signal comprises a visual,
audible or tactile signal. For instance, a sensory signal
may be provided to accompany the movement of the item
of tableware. This extra sensory signal could be a sound
signal, a tactile signal, or a light signal for example. The
presence of a sensory output signal may increase the
number of neurons of the person that are engaged in
orienting the focus of visual attention. In some embodi-
ments, the sensory signal may be provided in advance
of the movement of the item of tableware so as to alert
the person. From neuroscience, it is known that learning
is enhanced when an increasing number of neurons are
being engaged in an attentional task. The therapeutic
value of moving the item of tableware may therefore be
enhanced by being accompanied one or more accom-
panying sensory signals.
[0017] In some embodiments, the tableware adjust-
ment unit mat be adapted to receive a control signal that
is indicative of a target movement speed and to adjust a
speed at which it moves the item of tableware based on
the received control signal. For example, the tableware
adjustment arrangement may be adapted to adjust the
angular speed of rotation at which it rotates the item of
tableware in response to such a control signal. Embod-
iments may therefore be adapted to cater for person-
specific requirements and/or preferences. Improved flex-
ibility and/or functionality may thus be provided through
an ability of adjust a speed at which the item of tableware
is moved or rotated. Further, a feedback unit may be
employed for the purpose of generating the control sig-
nal. By way of example, the feedback unit may be adapt-
ed to detect a change (or rate of change) in detected
asymmetry in an arrangement of food on the item of ta-
bleware and to then generate a control signal based on
the detected change.. A detected change of asymmetry
(e.g. its speed and degree) may therefore be used to
measure rehabilitation of the person, and this may, in
turn, be used to control (e.g. increase or decrease) a
degree of support provided to a person by modifying the
speed at which the item of tableware is moved. Improved
rehabilitation may therefore be facilitated by embodi-
ments through dynamic control and adjustment of their
operation according to usage characteristics.
[0018] In an embodiment, the asymmetry detection ar-
rangement may comprise a weight detection arrange-
ment adapted to detect an asymmetry in a distribution of
the weight of the item of tableware. For example, the
weight detection arrangement may comprise first and
second pressure sensors for detecting an applied pres-
sure at first and second differing locations of the item of
tableware, respectively. A simple weight scale arrange-
ment may thus be provided under the item of tableware
which is adapted to measure an asymmetry between the
weight on the left and the right side of the item of table-
ware. This weight measurement may start from a base-
line (or reference state) with the item of table filled with

3 4 



EP 3 459 399 A1

4

5

10

15

20

25

30

35

40

45

50

55

food. Once it is detected that there is significant asym-
metry in food-weight distribution on the plate, the asym-
metry detection arrangement may provide a signal to the
tableware adjustment arrangement so as to cause it to
move the item of tableware. Relatively simple and cheap
technology may thus be used for the asymmetry detec-
tion arrangement.
[0019] In some embodiments, the asymmetry detec-
tion arrangement may comprise a temperature detection
arrangement adapted to detect an asymmetry in a distri-
bution of the temperature of the item of tableware. Thus,
in addition to using weight sensors (or as an alternative),
an asymmetry of eating can be detected using temper-
ature sensors that are arranged to measure a distribution
of temperature on plate. It may, for instance, be assumed
that an empty side of a plate may have a temperature
closer to the environmental/ambient temperature and
this can be used to detect if a portion (such as half) of
the plate is empty. Again, relatively simple and cheap
technology may therefore be used for the asymmetry de-
tection arrangement.
[0020] Also, in some embodiments, the asymmetry de-
tection arrangement may comprise a microphone array
adapted to detect an asymmetry in a distribution of sound
caused by the person consuming food from the item of
tableware. For example, using beamforming, the direc-
tion of a sound of fork touching the plate may be detected,
and if the direction is always the same, this may be con-
sidered as an indication of asymmetry in the food distri-
bution on the plate. Known sound-source locating tech-
niques may therefore be implemented by proposed em-
bodiments so as to model a distribution of food on an
item of tableware.
[0021] By way of further example, the asymmetry de-
tection arrangement may comprise: a video or image
capture device adapted to capture a video or image of
the food on the item of tableware; and a processor unit
adapted to process the captured video or image to detect
a visual asymmetry in the arrangement of food on the
item of tableware. In this way, simple and widely-availa-
ble technology may be used for the asymmetry detection
arrangement
[0022] Some embodiments may comprise a person
detection and/or monitoring unit adapted to detect and/or
monitor a position of person relative to the item of table-
ware. Based on positional information obtained by the
person detection and/or monitoring unit, the tableware
adjustment arrangement may move the item of table-
ware, e.g. to maintain a predetermined or preferred con-
figuration. For instance, based on a detected position of
the person, an embodiment may be adapted to move the
item of tableware so as to maintain a predetermined dis-
tance and relative position with respect to the person.
Embodiments may therefore enable dynamic and/or au-
tomatic adjustment of the position of an item of tableware
relative to a person, thus further assisting the person to
consume food from the item of tableware.
[0023] Embodiments may be implemented in, or in

conjunction with, an item of tableware. Accordingly, there
may be provided an item of tableware comprising a sys-
tem according to a proposed embodiment. Such an item
of tableware may, for example, comprise a plate, a bowl,
a dish, a saucer, a serving platter, or the like.
[0024] Also, embodiments may be implemented in, or
in conjunction with, a turntable (e.g. rotating tray) that is
placed on a table or countertop to aid in distributing food.
Such a turntable is commonly known a lazy susan. Ac-
cordingly, according to an aspect of the invention, there
may be provided a lazy susan comprising a system ac-
cording to a proposed embodiment.
[0025] The person may be a patient, disabled person,
stroke-sufferer, elderly-person, or a person that has a
tendency to leave food in a portion of a tableware item
due to being unaware of its presence in that portion (e.g.
due to visual and/or cognitive impairment). Embodiments
may therefore be or particular benefit for medical, clinical,
rehabilitation or patient care applications where the aid-
ing or assisting the consumption of food from an item of
tableware may be useful. For instance, proposed em-
bodiments may automatically move an item of tableware
so that uneaten food can be perceived by a person
(whereas it may have otherwise not been perceived if left
unmoved). This may, for example, provide numerous
benefits including: reduction in human resource require-
ment; improvement in person independence; facilitation
of rehabilitation processes; and enablement of iterative
improvement of awareness.
[0026] According to another aspect of the invention,
there is provided a computer-implemented method for
assisting a person to consume food from an item of ta-
bleware, the method comprising: detecting, with an
asymmetry detection arrangement an asymmetry in an
arrangement of food on the item of tableware; and in
response to an asymmetry being detected, controlling a
tableware adjustment arrangement to move the item of
tableware.
[0027] According to another aspect of the invention,
there may be provided a computer program product for
assisting a person to consume food from an item of ta-
bleware, wherein the computer program product com-
prises a computer-readable storage medium having
computer-readable program code embodied therewith,
the computer-readable program code configured to per-
form all of the steps of a method according to a proposed
embodiment.
[0028] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiment(s) described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Examples in accordance with aspects of the in-
vention will now be described in detail with reference to
the accompanying schematic drawings, in which:

Figure 1 depicts an exemplary system for assisting
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a person to consume food from a plate according to
an embodiment, wherein Figure 1A depicts the sys-
tem in a first state (prior the plate being rotated by
the system), and wherein Figure 1B depicts the sys-
tem in a second state (after the plate has been ro-
tated ant-clockwise through an angle of 180° by the
system);
Figure 2 is a simplified flow-diagram of a computer-
implemented method for assisting a person to con-
sume food from an item of tableware according to
an embodiment; and
Figure 3 is a simplified block diagram of a computer
within which one or more parts of an embodiment
may be employed.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0030] Proposed is a concept for assisting a person to
consume food from an item of tableware (such as plate,
dish, bowl or the like). One or more portions of a tableware
item containing un-eaten food may be detected and then
the tableware item may be moved based on the detected
one or more portions. In this way, un-eaten food may be
moved so as to be within a functioning field of vision of
a person for example, thereby enabling the person to see
or perceive the un-eaten food. By moving the item of
tableware automatically (e.g. without requiring a person
such as the person or his/her carer to move the item of
tableware), uneaten food can be brought to the attention
of the person without needing manual assistance or in-
tervention from another individual (such as a carer). For
example, a plate of food may be slid or displaced hori-
zontally so as to move uneaten food from a first position
(wherein the food was not seen or perceived by the per-
son) to a second position (wherein the food can be seen
or perceived by the person), the second position being
laterally offset from the first position. In other embodi-
ments, a plate of food may be rotated about a central
axis, effectively resulting in the uneaten food being
moved from one side of a plate’s central location to the
other side of the plate’s central location. Proposed em-
bodiments may therefore be designed to affect many dif-
ferent types of movement of an item of tableware in re-
sponse to detecting a portion of uneaten food on the item
of tableware, wherein such movement may comprise lin-
ear movement, non-linear movement, horizontal move-
ment, vertical movement and/or rotational movement.
[0031] Proposed embodiments can employ an ap-
proach of detecting an asymmetry in an arrangement of
food on an item of tableware. Such a proposed approach
can help to identify a side of an item of tableware that
has been neglected (e.g. not perceived) by a person due
to a non-functioning portion of his/her field of view. Based
on such an identification of a non-functioning portion of
the person’s field of view, the proposed approach can
then move the item of tableware so as to move the food
into the person’s functional visual field (i.e. functioning
portion of the person’s field of view).

[0032] Embodiments may thus enable a single person
to consume a full plate of food without requiring another
person to assist in moving or turning the place of food.
Improved independence and reduced human resource
requirements may therefore be facilitated by proposed
embodiments.
[0033] Embodiments of the present invention are
therefore directed toward enabling a stroke patient with
hemi-neglect in one side of his/her visual field to be made
aware of uneaten food on one side of a tableware item
so as to facilitate or enhance a rehabilitation process.
Further, embodiments may be aimed at enabling inde-
pendent living of disabled persons (such as stroke pa-
tients for example). Indeed, it is envisaged the repeated
use of proposed embodiments may help a person to over-
come a visual neglect. For example, through the provi-
sion of a sensory signal accompanying movement of a
plate (in response to detecting a portion of uneaten food
on a plate), a learning process of a person may be im-
plemented in a manner which aims to provide suitable
person engagement and/or awareness.
[0034] Embodiments are based on the insight that de-
tection of asymmetry in an arrangement of food on an
item of tableware may be used to cause and/or control
automated movement of the item of tableware. Some
proposed embodiments may therefore be thought of as
providing an apparatus or arrangement of components
that can be used in conjunction with a conventional item
of tableware so as to automatically move the item of ta-
bleware when it is deemed appropriate so as to assist
person in consuming food from the item of tableware.
Other proposed embodiments may be implemented as
part of (e.g. integrated within) an item of tableware. In
this way, a new type of tableware item may be provided
which is adapted to move (e.g. spin, rotate, or slide) when
it determines that an arrangement of food it is supporting
is asymmetric (e.g. comprises portions of un-eaten food).
[0035] By way of example only, illustrative embodi-
ments may be utilized in many different types of clinical,
medical or patient-related environments, such as a hos-
pital, doctor’s office, ward, care home, person’s home,
etc. In order to provide a context for the description of
elements and functionality of the illustrative embodi-
ments, the Figures are provided hereafter as examples
of how aspects of the illustrative embodiments may be
implemented. However, it should be appreciated the Fig-
ures are only examples and are not intended to assert
or imply any limitation with regard to the environments,
systems or methods in which aspects or embodiments
of the present invention may be implemented. For exam-
ple, embodiments may not be limited to rotating a plate,
but may instead be used in conjunction with other types
or tableware and may slide or translate the tableware in
a particular direction.
[0036] Referring now to Figure 1, there is depicted an
exemplary system for assisting a person to consume food
10 from a plate 20 according to an embodiment. Here,
the system is integrated into a turntable (e.g. rotating
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support surface) that is adapted to be placed on a table
or countertop to aid in distributing food from a plate po-
sitioned/supported on the turntable. The turntable may
be thought of as ’smart’ or ’automated’ lazy susan. Figure
1A depicts the system in a first state (prior the plate 20
being rotated by the system), and Figure 1B depicts the
system in a second state (after the plate 20 has been
rotated anti-clockwise through an angle of 180° by the
system).
[0037] In this example, a plate 20 of food 10 is posi-
tioned on top of the system, and a stroke patient with
hemi-neglect in the left side of his/her visual field (i.e. a
person who has suffered a right hemisphere stroke) con-
sumes food 10 from the plate. Due to the hemi-neglect
in the left side of his/her visual field, the person only per-
ceives food 10B on the right-hand side of the plate 20,
and therefore leaves the food 10A on the left-hand side
of the plate uneaten. An asymmetry in the arrangement
of the food 10 on the plate 20 thus results from the person
consuming food 10 from the plate 20.
[0038] The system comprises an asymmetry detection
arrangement 30 that is adapted to detect an asymmetry
in an arrangement of food 10 on the plate 20. More par-
ticularly, in this example, the asymmetry detection ar-
rangement 30 comprises a weight detection arrange-
ment 30 that is adapted to detect an asymmetry in a dis-
tribution of the weight of the plate 20. Here, the weight
detection arrangement 30 comprises a plurality of pres-
sure sensors (not visible) for detecting an applied pres-
sure at a respectively plurality of differing locations of the
plate.
[0039] Upon detecting asymmetry in the arrangement
of the food 10 on the plate 20, the asymmetry detection
arrangement 30 generates a control signal which is
adapted to control a tableware adjustment arrangement
40 of the system to rotate the plate 20. In this example,
the tableware adjustment arrangement 40 comprises a
motor-driven circular platform 40 adapted to support the
plate 20. Rotation of the circular platform (e.g. by oper-
ation of a motor and gear arrangement) thus causes the
plate 20 to rotate.
[0040] More specifically, the tableware adjustment ar-
rangement 40 of the embodiment of Figure 1 is adapted
to rotate the plate counter-clockwise by an angle of 180°
(i.e. half a rotation) in response to an asymmetry being
detected by the asymmetry detection arrangement 30.
This causes the system to be moved from a first state
(depicted in Figure 1A, wherein uneaten food is posi-
tioned on the left-hand side of the plate within the non-
functioning visual field of the person) to a second state
(depicted in Figure 1B wherein the uneaten food is posi-
tioned on the right-hand side of the plate within the func-
tioning visual field of the person). In this way, uneaten
food is moved to the functioning visual field of the person
so that he/she is made aware of the uneaten food.
[0041] In the depicted embodiment, the tableware ad-
justment arrangement 40 is adapted to rotate the plate
20 at an angular speed of rotation which facilitates grad-

ual awareness of the food by the person. For instance,
the tableware adjustment arrangement 40 is adapted to
rotate the plate 20 in a slow and gentle manner, such as
at an angular speed of rotation less than 2π radians per
minute. This rotation speed of less than one rotation per
minute is, however, only exemplary, and other embodi-
ments may be adapted to rotate the plate at a faster
speed. Also, other embodiments may be adapted to ro-
tate the plate at a slower speed, such as at angular speed
of rotation less than π radians per minute (i.e. less than
half a rotation per minute), or slower.
[0042] Furthermore, the tableware adjustment ar-
rangement 40 is adapted to adjust the angular speed of
rotation at which it rotates the plate in response to a sig-
nal. For this purpose, the system further comprises a
feedback unit 50 adapted to detect a change in detected
asymmetry in an arrangement of food 10 on the plate 20
and to generate a control signal based on the detected
change. The control signal is provided to the tableware
adjustment arrangement 40 and adapted to instruct the
tableware adjustment arrangement 40 how to adjust the
speed at which the plate 20 is rotated (e.g. whether to
slow down, speed up, stop or otherwise modify the rota-
tion).
[0043] The system also comprises an output interface
60 adapted to output a sensory signal in response to an
asymmetry being detected. In the depicted example of
Figure 1, the output interface 60 comprises a speaker
adapted to output an audible signal (e.g. a beep or bleep-
ing sound) that is indicative of the rotation of the plate 20.
[0044] From the above description, it will be appreci-
ated that, in a first proposed embodiment, there is pro-
vided a weighing arrangement underneath the plate that
is adapted to measure an asymmetry between the weight
on the left and the right of the plate. This weight meas-
urement be referenced against a baseline (or reference)
measurement of the plate filled with food. Once it is de-
termined that there is significant asymmetry in the food-
weight distribution on the plate, the system rotates the
plate 180°.
[0045] Proposed embodiments may be used for train-
ing/therapeutic goals via gentle and/or gradual rotation
of the plate (or other item of tableware). If rotation is suf-
ficiently slow so that the eyes of the person are able to
pursue the rotating food, this may facilitate awareness
of the food in the previously neglected/blind visual field.
By continuously rotating the plate in a gentle way, aware-
ness will be facilitated, and the brain of the person may
make new neuronal pathways through new synaptic con-
nections between neurons.
[0046] It will be appreciated that movement of the plate
may be affected via various mechanical or electro-me-
chanical arrangements. Mechanical arrangements may,
for instance, employ one or more springs and/or winding
mechanisms, so as to avoid the use of electrical wires
and/or electrical power sources.
[0047] Also, it may be preferable to adapt movement
of the item of tableware to be sufficiently slow so that the
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eyes of a person are able to pursue the rotating food,
thereby attending to the visual hemi-field that was previ-
ously unattended. It is also noted that gentle rotation will
help to prevent that food falling from the tableware.
[0048] In yet another embodiment, the system may be
personalized to the preferences of individual persons.
For example, embodiments may be adapted to provide
sound to accompany movement of the item of tableware,
such as the sound of a bird-song, water, rain, or music.
Also, a visual output signal light may be provided to ac-
company movement of the item of tableware, with a col-
our and/or intensity of light being emitted.
[0049] In yet another embodiment, the creation of
asymmetry (e.g. a speed and degree) may be used to
assess rehabilitation of the person. Such measurements
and/or assessment may be used to modify (e.g. increase
or decrease) a degree of support, thereby facilitating a
rehabilitation process.
[0050] Although the embodiment depicted in Figure 1
comprises a weight detection arrangement that is adapt-
ed to detect an asymmetry in a distribution of the weight
of the plate, other embodiments may employ different
approaches to detecting an asymmetry in an arrange-
ment of food on an item of tableware.
[0051] For example, in another embodiment, the
asymmetry detection arrangement may employ a tem-
perature detection arrangement adapted to detect an
asymmetry in a distribution of the temperature of the item
of tableware. An asymmetry of eating may then be de-
tected using temperature sensors that measure a distri-
bution of temperature across a plate or dish for example.
[0052] In other embodiments, the asymmetry detection
arrangement may comprise a microphone array adapted
to detect an asymmetry in a distribution of sound caused
by the person consuming food from the item of tableware.
Using beamforming, the direction of a fork touching the
tableware may be detected for example, and, if the di-
rection is always the same, this can be considered as an
indication of visual neglect.
[0053] In other embodiments, the asymmetry detection
arrangement may comprise a video or image capture de-
vice adapted to capture a video or image of the food on
the item of tableware. A processor unit (such as a graph-
ics processing unit) may then be employed to process
the captured video or image to detect a visual asymmetry
in the arrangement of food on the item of tableware. How-
ever, such an embodiment may not be preferable where
there are concerns about privacy issues of the person
for example.
[0054] Furthermore, embodiments may be adapted to
detect and monitor the distance and/or position of the
item of tableware and person relative to each other, and
the relative positioning of the item of tableware and per-
son may be adjusted so as to maintain a predetermined
or preferred configuration. For instance, based on a de-
tected position of the person, an embodiment may be
adapted to move the item of tableware so as to maintain
a predetermined distance and relative position with re-

spect to the person. Dynamic and automatic adjustment
of the position of an item of tableware relative to a person
may therefore be provided by proposed embodiments.
[0055] Referring now to Figure 2, there is depicted a
simplified flow-diagram of a computer-implemented
method 200 for assisting a person to consume food from
an item of tableware. The method begins with the step
210 of detecting the start of consumption of food from
the item of tableware. In other words, step 210 comprises
detecting when a person starts eating food from the item
of tableware.
[0056] Upon detecting the start of food consumption,
the method proceeds to step 220 wherein an asymmetry
of an arrangement of food on the item of tableware is
measured. The obtained measure of asymmetry is then
compared or checked against a predetermined threshold
value so as to determine if an asymmetry is detected in
step 230. If it is determined in step 230 that no asymmetry
(or insufficient asymmetry) is detected, the method re-
turns to step 220 to obtain a new or updated measure of
asymmetry. If it is determined in step 230 that asymmetry
(or sufficient asymmetry) is detected, the method pro-
ceed to step 240.
[0057] Also, the time at which the start of food con-
sumption was detected (from step 210) is provided to
step 250 along with the time at which asymmetry was
detected in step 230. In step 250, the received time in-
formation (regarding the start time of consumption and
time of detected asymmetry) is used to determine a
speed at which the asymmetry has been established.
This speed information is then passed to step 240, where-
in it is determined whether the detected occurrence of
asymmetry represents a deviation from a previous asym-
metry event.
[0058] If it is determined in step 240 that deviation from
a previous asymmetry event has not occurred, the meth-
od proceeds to step 260 wherein a tableware adjustment
arrangement is controlled so as to move the item of ta-
bleware according to default or predetermined settings
(such as at a fixed speed in a predetermined direction).
If it is determined in step 240 that deviation from a pre-
vious asymmetry event has occurred, the method pro-
ceeds to step 270 wherein a tableware adjustment ar-
rangement is controlled so as to move the item of table-
ware according to new, optimized settings based on the
detected deviation. In this way, the movement of the item
of tableware may be controlled according to detected
events and/or characteristics so as to modify and improve
a rehabilitation process.
[0059] Figure 3 illustrates an example of a computer
800 within which one or more parts of an embodiment
may be employed. Various operations discussed above
may utilize the capabilities of the computer 800. For ex-
ample, one or more parts of a system for assisting a per-
son to consume food from an item of tableware may be
incorporated in any element, module, application, and/or
component discussed herein.
[0060] The computer 800 includes, but is not limited

11 12 



EP 3 459 399 A1

8

5

10

15

20

25

30

35

40

45

50

55

to, PCs, workstations, laptops, PDAs, palm devices,
servers, storages, and the like. Generally, in terms of
hardware architecture, the computer 800 may include
one or more processors 810, memory 820, and one or
more I/O devices 870 that are communicatively coupled
via a local interface (not shown). The local interface can
be, for example but not limited to, one or more buses or
other wired or wireless connections, as is known in the
art. The local interface may have additional elements,
such as controllers, buffers (caches), drivers, repeaters,
and receivers, to enable communications. Further, the
local interface may include address, control, and/or data
connections to enable appropriate communications
among the aforementioned components.
[0061] The processor 810 is a hardware device for ex-
ecuting software that can be stored in the memory 820.
The processor 810 can be virtually any custom made or
commercially available processor, a central processing
unit (CPU), a digital signal processor (DSP), or an aux-
iliary processor among several processors associated
with the computer 800, and the processor 810 may be a
semiconductor based microprocessor (in the form of a
microchip) or a microprocessor.
[0062] The memory 820 can include any one or com-
bination of volatile memory elements (e.g., random ac-
cess memory (RAM), such as dynamic random access
memory (DRAM), static random access memory
(SRAM), etc.) and non-volatile memory elements (e.g.,
ROM, erasable programmable read only memory
(EPROM), electronically erasable programmable read
only memory (EEPROM), programmable read only mem-
ory (PROM), tape, compact disc read only memory (CD-
ROM), disk, diskette, cartridge, cassette or the like, etc.).
Moreover, the memory 820 may incorporate electronic,
magnetic, optical, and/or other types of storage media.
Note that the memory 820 can have a distributed archi-
tecture, where various components are situated remote
from one another, but can be accessed by the processor
810.
[0063] The software in the memory 820 may include
one or more separate programs, each of which compris-
es an ordered listing of executable instructions for imple-
menting logical functions. The software in the memory
820 includes a suitable operating system (O/S) 850, com-
piler 840, source code 830, and one or more applications
860 in accordance with exemplary embodiments. As il-
lustrated, the application 860 comprises numerous func-
tional components for implementing the features and op-
erations of the exemplary embodiments. The application
860 of the computer 800 may represent various applica-
tions, computational units, logic, functional units, proc-
esses, operations, virtual entities, and/or modules in ac-
cordance with exemplary embodiments, but the applica-
tion 860 is not meant to be a limitation.
[0064] The operating system 850 controls the execu-
tion of other computer programs, and provides schedul-
ing, input-output control, file and data management,
memory management, and communication control and

related services. It is contemplated by the inventors that
the application 860 for implementing exemplary embod-
iments may be applicable on all commercially available
operating systems.
[0065] Application 860 may be a source program, ex-
ecutable program (object code), script, or any other entity
comprising a set of instructions to be performed. When
a source program, then the program is usually translated
via a compiler (such as the compiler 840), assembler,
interpreter, or the like, which may or may not be included
within the memory 820, so as to operate properly in con-
nection with the O/S 850. Furthermore, the application
860 can be written as an object oriented programming
language, which has classes of data and methods, or a
procedure programming language, which has routines,
subroutines, and/or functions, for example but not limited
to, C, C++, C#, Pascal, BASIC, API calls, HTML, XHTML,
XML, ASP scripts, JavaScript, FORTRAN, COBOL, Perl,
Java, ADA, .NET, and the like.
[0066] The I/O devices 870 may include input devices
such as, for example but not limited to, a mouse, key-
board, scanner, microphone, camera, etc. Furthermore,
the I/O devices 870 may also include output devices, for
example but not limited to a printer, display, etc. Finally,
the I/O devices 870 may further include devices that com-
municate both inputs and outputs, for instance but not
limited to, a NIC or modulator/demodulator (for accessing
remote devices, other files, devices, systems, or a net-
work), a radio frequency (RF) or other transceiver, a tel-
ephonic interface, a bridge, a router, etc. The I/O devices
870 also include components for communicating over
various networks, such as the Internet or intranet.
[0067] If the computer 800 is a PC, workstation, intel-
ligent device or the like, the software in the memory 820
may further include a basic input output system (BIOS)
(omitted for simplicity). The BIOS is a set of essential
software routines that initialize and test hardware at star-
tup, start the O/S 850, and support the transfer of data
among the hardware devices. The BIOS is stored in some
type of read-only-memory, such as ROM, PROM,
EPROM, EEPROM or the like, so that the BIOS can be
executed when the computer 800 is activated.
[0068] When the computer 800 is in operation, the
processor 810 is configured to execute software stored
within the memory 820, to communicate data to and from
the memory 820, and to generally control operations of
the computer 800 pursuant to the software. The applica-
tion 860 and the O/S 850 are read, in whole or in part,
by the processor 810, perhaps buffered within the proc-
essor 810, and then executed.
[0069] When the application 860 is implemented in
software it should be noted that the application 860 can
be stored on virtually any computer readable medium for
use by or in connection with any computer related system
or method. In the context of this document, a computer
readable medium may be an electronic, magnetic, opti-
cal, or other physical device or means that can contain
or store a computer program for use by or in connection
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with a computer related system or method.
[0070] The application 860 can be embodied in any
computer-readable medium for use by or in connection
with an instruction execution system, apparatus, or de-
vice, such as a computer-based system, processor-con-
taining system, or other system that can fetch the instruc-
tions from the instruction execution system, apparatus,
or device and execute the instructions. In the context of
this document, a "computer-readable medium" can be
any means that can store, communicate, propagate, or
transport the program for use by or in connection with
the instruction execution system, apparatus, or device.
The computer readable medium can be, for example but
not limited to, an electronic, magnetic, optical, electro-
magnetic, infrared, or semiconductor system, apparatus,
device, or propagation medium.
[0071] The present invention may be a system, a meth-
od, and/or a computer program product. The computer
program product may include a computer readable stor-
age medium (or media) having computer readable pro-
gram instructions thereon for causing a processor to car-
ry out aspects of the present invention.
[0072] The computer readable storage medium can be
a tangible device that can retain and store instructions
for use by an instruction execution device. The computer
readable storage medium may be, for example, but is
not limited to, an electronic storage device, a magnetic
storage device, an optical storage device, an electromag-
netic storage device, a semiconductor storage device, or
any suitable combination of the foregoing. A non-exhaus-
tive list of more specific examples of the computer read-
able storage medium includes the following: a portable
computer diskette, a hard disk, a random access memory
(RAM), a read-only memory (ROM), an erasable pro-
grammable read-only memory (EPROM or Flash mem-
ory), a static random access memory (SRAM), a portable
compact disc read-only memory (CD-ROM), a digital ver-
satile disk (DVD), a memory stick, a floppy disk, a me-
chanically encoded device such as punch-cards or raised
structures in a groove having instructions recorded ther-
eon, and any suitable combination of the foregoing. A
computer readable storage medium, as used herein, is
not to be construed as being transitory signals per se,
such as radio waves or other freely propagating electro-
magnetic waves, electromagnetic waves propagating
through a waveguide or other transmission media (e.g.,
light pulses passing through a fiber-optic cable), or elec-
trical signals transmitted through a wire.
[0073] Computer readable program instructions de-
scribed herein can be downloaded to respective comput-
ing/processing devices from a computer readable stor-
age medium or to an external computer or external stor-
age device via a network, for example, the Internet, a
local area network, a wide area network and/or a wireless
network. The network may comprise copper transmis-
sion cables, optical transmission fibers, wireless trans-
mission, routers, firewalls, switches, gateway computers
and/or edge servers. A network adapter card or network

interface in each computing/processing device receives
computer readable program instructions from the net-
work and forwards the computer readable program in-
structions for storage in a computer readable storage me-
dium within the respective computing/processing device.
[0074] Computer readable program instructions for
carrying out operations of the present invention may be
assembler instructions, instruction-set-architecture (ISA)
instructions, machine instructions, machine dependent
instructions, microcode, firmware instructions, state-set-
ting data, or either source code or object code written in
any combination of one or more programming languages,
including an object oriented programming language such
as Smalltalk, C++ or the like, and conventional procedur-
al programming languages, such as the "C" programming
language or similar programming languages. The com-
puter readable program instructions may execute entirely
on the person’s computer, partly on the person’s com-
puter, as a stand-alone software package, partly on the
person’s computer and partly on a remote computer or
entirely on the remote computer or server. In the latter
scenario, the remote computer may be connected to the
person’s computer through any type of network, including
a local area network (LAN) or a wide area network (WAN),
or the connection may be made to an external computer
(for example, through the Internet using an Internet Serv-
ice Provider). In some embodiments, electronic circuitry
including, for example, programmable logic circuitry,
field-programmable gate arrays (FPGA), or programma-
ble logic arrays (PLA) may execute the computer read-
able program instructions by utilizing state information of
the computer readable program instructions to person-
alize the electronic circuitry, in order to perform aspects
of the present invention.
[0075] Aspects of the present invention are described
herein with reference to flowchart illustrations and/or
block diagrams of methods, apparatus (systems), and
computer program products according to embodiments
of the invention. It will be understood that each block of
the flowchart illustrations and/or block diagrams, and
combinations of blocks in the flowchart illustrations
and/or block diagrams, can be implemented by computer
readable program instructions.
[0076] These computer readable program instructions
may be provided to a processor of a general purpose
computer, special purpose computer, or other program-
mable data processing apparatus to produce a machine,
such that the instructions, which execute via the proces-
sor of the computer or other programmable data process-
ing apparatus, create means for implementing the func-
tions/acts specified in the flowchart and/or block diagram
block or blocks. These computer readable program in-
structions may also be stored in a computer readable
storage medium that can direct a computer, a program-
mable data processing apparatus, and/or other devices
to function in a particular manner, such that the computer
readable storage medium having instructions stored
therein comprises an article of manufacture including in-
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structions which implement aspects of the function/act
specified in the flowchart and/or block diagram block or
blocks.
[0077] The computer readable program instructions
may also be loaded onto a computer, other programma-
ble data processing apparatus, or other device to cause
a series of operational steps to be performed on the com-
puter, other programmable apparatus or other device to
produce a computer implemented process, such that the
instructions which execute on the computer, other pro-
grammable apparatus, or other device implement the
functions/acts specified in the flowchart and/or block di-
agram block or blocks.
[0078] The flowchart and block diagrams in the Figures
illustrate the architecture, functionality, and operation of
possible implementations of systems, methods, and
computer program products according to various embod-
iments of the present invention. In this regard, each block
in the flowchart or block diagrams may represent a mod-
ule, segment, or portion of instructions, which comprises
one or more executable instructions for implementing the
specified logical function(s). In some alternative imple-
mentations, the functions noted in the block may occur
out of the order noted in the figures. For example, two
blocks shown in succession may, in fact, be executed
substantially concurrently, or the blocks may sometimes
be executed in the reverse order, depending upon the
functionality involved. It will also be noted that each block
of the block diagrams and/or flowchart illustration, and
combinations of blocks in the block diagrams and/or flow-
chart illustration, can be implemented by special purpose
hardware-based systems that perform the specified func-
tions or acts or carry out combinations of special purpose
hardware and computer instructions.
[0079] The description has been presented for purpos-
es of illustration and description, and is not intended to
be exhaustive or limited to the invention in the form dis-
closed. Many modifications and variations will be appar-
ent to those of ordinary skill in the art. Embodiments have
been chosen and described in order to best explain prin-
ciples of proposed embodiments, practical applica-
tion(s), and to enable others of ordinary skill in the art to
understand various embodiments with various modifica-
tions are contemplated.

Claims

1. A system for assisting a person to consume food
from an item oftableware, the system comprising:

an asymmetry detection arrangement adapted
to detect an asymmetry in an arrangement of
food on the item of tableware; and
a tableware adjustment arrangement adapted
to move the food in response to an asymmetry
being detected.

2. The system of claim 1, wherein the tableware ad-
justment arrangement is adapted to move the item
of tableware, thereby moving the food.

3. The system of claim 2, wherein the tableware ad-
justment arrangement is adapted to rotate the item
of tableware in response to an asymmetry being de-
tected.

4. The system of claim 3, wherein the tableware ad-
justment arrangement is adapted to rotate the item
of tableware by an angle of 180° in response to an
asymmetry being detected.

5. The system of claim 3 or 4, wherein the tableware
adjustment arrangement is adapted to rotate the item
of tableware at an angular speed of rotation which
facilitates gradual awareness of the food by the per-
son.

6. The system of any preceding claim, further compris-
ing:

an output interface adapted to output a sensory
signal in response to an asymmetry being de-
tected.

7. The system of any preceding claim, further adapted
to obtain an indication of a field of view of the person,
and wherein the tableware adjustment arrangement
is further adapted to move the food based on the
indication of the field of view of the person.

8. The system of claims 2 to 6, wherein the tableware
adjustment arrangement is adapted to receive a con-
trol signal that is indicative of a target movement
speed and to adjust a speed at which it moves the
item of tableware based on the received control sig-
nal.

9. The system of any preceding claim, wherein the
asymmetry detection arrangement comprises a
weight detection arrangement adapted to detect an
asymmetry in a distribution of the weight of the item
of tableware, preferably wherein the weight detec-
tion arrangement comprises first and second pres-
sure sensors for detecting an applied pressure at
first and second differing locations of the item of ta-
bleware, respectively.

10. The system of any preceding claim, wherein the
asymmetry detection arrangement comprises a tem-
perature detection arrangement adapted to detect
an asymmetry in a distribution of the temperature of
the item of tableware.

11. The system of any preceding claim, wherein the
asymmetry detection arrangement comprises a mi-
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crophone array adapted to detect an asymmetry in
a distribution of sound caused by the person con-
suming food from the item of tableware.

12. The system of any preceding claim, wherein the
asymmetry detection arrangement comprises:

a video or image capture device adapted to cap-
ture a video or image of the food on the item of
tableware; and
a processor unit adapted to process the cap-
tured video or image to detect a visual asymme-
try in the arrangement of food on the item of
tableware.

13. An item of tableware comprising a system according
to any preceding claim, preferably wherein the item
of tableware comprises a plate, a bowl, a dish, or a
saucer.

14. A lazy susan comprising a system according to any
of claims 1 to 12.

15. A computer-implemented method for assisting a per-
son to consume food from an item of tableware, the
method comprising:

detecting, with an asymmetry detection arrange-
ment, an asymmetry in an arrangement of food
on the item of tableware; and
in response to an asymmetry being detected,
controlling a tableware adjustment arrangement
to move the food.

16. A computer program product for assisting a person
to consume food from an item of tableware, wherein
the computer program product comprises a compu-
ter-readable storage medium having computer-
readable program code embodied therewith, the
computer-readable program code configured to per-
form all of the steps of claim 15.
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